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Abstract
Predictive  text  completion  is  a  technology  that  extends  the  traditional  auto-
completion and text replacement techniques. It helps to reduce key strokes needed in 
text input and serves as a more affordable assistive technology for computer users 
who are dyslexic or has learning/reading difficulty/disability, as compared to more 
expensive  speech-to-text  technology or  special  input  devices.  Python is  used for 
prototyping,  rapid  R&D  and  testing  of  advanced  features,  while  AutoHotKey 
scripting language can be used to code the regular stable release.
1. Introduction 
Dyslexia is a difficulty in the acquisition of fluent reading and writing skills that is 
neurological in origin[1]. It affects around 10% of the world population, regardless 
of their languages[2].
The problems are around reading written text and writing ideas down. Even if the 
words can be read correctly, it is often so slow that comprehension is lost. In writing 
the difficulties are compounded since one has to consider mapping out the ideas, 
arranging them into a formal form, writing, spelling and grammar. All of these are 
difficult to the dyslexic individual. However there is no problem in speaking their 
thoughts.
In the digital  age, computers are often essential  for work and personal life.  That 
means a dyslexic individual faces more challenges than ever. The problem of writing 
ideas down on a paper is now transformed to typing and writing them down on 
computers.  There  are  assistive  technology  developed  to  aid  dyslexic  computer 
users[3] such as
1. Text-to-speech software – so that they can hear the text instead of reading it.
2. Concept mapping – so that they can jot down thoughts on a map which is a 
representation of relationships between objects and ideas.
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3. Speech-to-text software – Alternative input method, speech recognition is 
expensive and difficult to develop. Current offerings are available in only 
around six languages, for commercial reasons.
4. Special input devices – created to suit the needs of dyslexic users, are also 
expensive and not commonly found.
A low-cost alternative is a software solution that predicts what the user is typing, 
presents suggestions and completes the word or phrase for the user. Usually it also 
comes with writing support features such as spell-checking and grammar checking. 
2. Text completion software
Text completion software is designed for reducing key strokes needed in text input 
and  therefore  increasing  the  typing  speed  of  dyslexic  users  and  making  them 
productive. Different types of text completion software are available in the market, 
but they are not suitable for dyslexic users because they are not created specifically 
to address the needs of dyslexic users.
2.1 Traditional auto-completion features
These features usually appear in a dropdown list or listbox in a text field, an office 
application or a programming IDE such as Google search box. They are not present 
in all programs, and memory of what you typed previously can't carry over to the 
next program or the next day. 
Moreover the user is not allowed to  import user-defined phrases for autocompletion 
choices, e.g. Google Search autocompletion uses the most popular search queries in 
Google's database, making it useless to dyslexics.
2.2 Text replacement or text expander tools
These tools allow users to set abbreviations for a longer phrase, and as the user types 
an abbreviation, the tool will help to expand the abbreviation into a full form, e.g. 
'asap' to 'as soon as possible'. The drawbacks of using these tools are that the user 
need to
(1) figure out what phrases to use and set the abbreviations manually for them.
(2) memorize all abbreviations you set.
(3) organize the abbreviations for easy maintenance as their number grows.
making it unsuitable for use by dyslexics users.
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2.3 Predictive Text completion software
As discussed above, traditional tools fall short of the objective of assisting dyslexic 
computer  users  because  they  are  not  designed  specifically  for  them.  Other 
autocompletion tools which are designed for professionals who need to work with 
lengthy technical terms, or productivity seekers who want to reduce repetitive typing 
often come with steeper learning curve. Thus it takes time to get all features working 
in such programs.
A predictive text completion software has the following features for it to address the 
problem of dyslexia:
1. Get autocompletion suggestions from a dictionary.
2. Learn words as the user types.
3. Matches what the user types with what the program knows.
4. Autocomplete words and phrases on user's choice in any window.
5. Show suggestion tooltips near input area, no toolbar used.
6. Portable, no installation needed.
To run the software, a dictionary file containing autocompletion choices is needed. 
The  software  is  also  capable  of  learning  new  words  as  the  user  types  so  that 
maintenance of the dictionary file to add or change words is not necessary. As the 
user types a word partially, the software is able to fetch words from the dictionary 
and present all possible choices, one of which could be the correct one. As the user 
types more characters, the number of choices shrinks. Eventually the user is able to 
spot the word and select  it  for autocompletion.  The software then completes the 
word automatically. It is essential that the software works in any application window 
and shows the suggestion tooltip near the input area for the convenience of dyslexic 
users. It is also easier for the user if the program can be put on a movable storage 
and be used on any windows computer.
The above are the essential features of a predictive text completion software. We 
realized them in two programs called
1. BlitzType (in Python)
http://www.artwinauto.com/downloads/typing-programs/blitztype.html
2. TypingAid (in AutoHotKey)
http://www.artwinauto.com/downloads/typing-programs/typingaid.html
In BlitzType project, we take advantage of the flexibility and simplicity of Python 
programming  language  to  experiment  with  different  advanced  features.  This 
approach will put in much innovation and the new features can be rapidly planned, 
coded and tested.  AutoHotKey[4],  a  specialized  scripting  language  for  windows 
automation can be used for coding working stable production release.
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3. Artwinauto BlitzType
http://www.artwinauto.com/downloads/typing-programs/blitztype.html
Figure 3.1 A flow-chart of BlitzType
Figure 3.1 shows a basic flow chart of BlitzType. The program interprets keystrokes 
input by user. If the user is typing, the program captures the word or phrase being 
input and match it against the program dictionary, if a match is found, it is presented 
as  an  autocompletion  suggestion.  Once  the  user  selects  the  word,  it  is 
autocompleted. Also, if the word or phrase being input was typed before, it will be 
added to the dictionary.
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Figure 3.2 shows a more detailed schematic diagram of the structure of BlitzType. 
When the program is running, user input in any windows is captured by pyHook[6] 
and is being fuzzily matched with the phrases stored inside the program memory. 
Usually different matches are found and used to generate predictions of what the 
user  is  about  to  type  next.  The  predictions  are  sorted  according  to  priority  and 
presented  to  the  user  in  a  popup  window.  The  user  then  selects  a  phrase  for 
autocompletion if it is correct.
Figure 3.2 The structure of BlitzType
The source of phrases is  a  dictionary  generated by a  sequential  frequent  pattern 
mining algorithm which identifies repeating patterns in the input text of the user. 
The program can also fetch phrases from a user-defined dictionary or word list. For 
its intended use to overcome reading and writing difficulties, the word list can be a 
list of most commonly used words in the user's language.
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Python  is  a  productive  programming  language  owing  to  its  concise  syntax, 
minimality  and  simplicity,  making  it  ideal  for  rapid  prototyping,  research, 
development and testing of features. It has a comprehensive standard library and 3rd 
party modules, the following modules or packages are used in BlitzType project:
Name Function
WxPython [5] Python  bindings  to  the  wxWindows 
cross-platform toolkit. Used for creating 
GUI,  popup  window,  program 
configuration window.
PyHook [6] Python wrapper for global input hooks in 
Windows.  Implement  low-level 
keyboard  hook  to  capture  keyboard 
events for learning and  prediction.
Pywin32 [7] Python for Windows extensions. Interact 
with  the  Windows  system  in  order  to 
obtain  information  for  use  in  the 
program such as to get the position of the 
caret.
SendKeys [8] For  typing  automation,  to  complete  a 
phrase by sending out keystrokes.
PyBrain [9] Modular  Machine  Learning Library  for 
Python.  For  neural  network,  machine 
learning  experiments  to  improve  the 
sorting  algorithm  and  the  prediction 
accuracy
Py2exe [10] A distutils  extension  to  convert  Python 
scripts  into  executable  Windows 
programs.  Build  executable  file  for 
deployment  on  Windows  machines 
without  Python,  for  distribution  of  the 
software
Table 3.1. Python modules or packages used in BlitzType.
4. Artwinauto TypingAid
http://www.artwinauto.com/downloads/typing-programs/typingaid.html
AutoHotKey[4]  is  a  tool  excellent  for  writing  compact  automation  programs  in 
windows. It has the a number of advantages over Python that makes it excellent for 
writing regular stable release. Being a scripting language implemented in C++, it is 
fast  and memory-efficient.  A compiler  is  available  to make portable  binaries (no 
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installation is needed to run). The strongest advantage is that  AutoHotKey has a 
standard  library  of  functions  that  are  used  specifically  for  windows  automation 
purpose, with the rough edges of win32 API calls smoothed out.
It is also possible to embed AutoHotKey code inside a Python program[11], and vice 
versa[12], as there are Python bindings in AutoHotkey and AutoHotKey bindings in 
Python. So AutoHotKey could be used in conjunction with Python to compensate 
the drawbacks of Python.
TypingAid is  a  simple,  compact  and handy auto-completion  utility  for  Windows 
with a similar design concept but implemented with AutoHotKey. It is released with 
an open-source license (GPL).
5. Conclusion
The  productivity  of  Python  and  the  convenience  of  AutoHotKey  help  make  an 
excellent  software  project  that  benefits  many dyslexic  computer  users  and helps 
them to become productive. Further on-going development is needed to improve the 
software and attract more developers to work on the project.
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